Hyperthyroidism and thrombocytopenia have long been associated with each other. We present a case of 38 years old female presenting with complaints of bleeding from gums, bleeding per rectum, hematuria and easy bruising since 7 days ago. She also had a diffuse, non-tender neck swelling moving with deglutition and positive bruit on auscultation. Her laboratory results indicated thrombocytopenia (22 × 10^9/L) and her thyroid function test revealed TSH of 0.01 mIU/ml (normal: 0.17 -4.05), free T3 of 19.19 pg/ml (normal: 1.6 -3.7), free T4 of 4.09 ng/dl (normal: 0.89 -1.79). Thyroid scan showed diffuse goiter with increased tracer uptake. Furthermore, her serum anti-thyroglobulin and anti-thyroid peroxide were elevated to 205 IU/ml and 713 IU/ml respectively. She was started on carbimazole and methylprednisolone immediately.
Introduction
Hyperthyroidism and thrombocytopenia have long been associated with one another [1] . Since then, numerous studies have evaluated this relationship and the possible etiology behind [2] . Autoimmune thyroid disorders like Graves' disease and Hashimoto's thyroiditis have been documented in patients with Idiopathic Thrombocytopenic Purpura (ITP). ITP with an associated autoimmune disease has been described as secondary ITP. There are several theories that explain the low platelet count in these thyroid disorders. Autoimmunity between thyroid and platelets is considered as a predictable pathogenesis [1] [2] [3] [4] .
Studies indicate that there may also be an excessive destruction of platelets as a result of increased thyroid hormones leading to activation of the reticuloendothelial system [1] [2] [4] . Genetic predisposition has also been regarded as one of the possibilities [1] .
Our case also reports the likely association between Graves's disease and ITP and the exacerbating effects of hyperthyroidism on platelet count in a patient with Plasmodium Vivax positive.
Case
We describe a 38-year-old female patient, presented to the emergency department with diarrhea and vomiting since 10 days, bleeding from gums, bleeding per rectal, hematuria and easy bruising since 7 days. The patient also reported a prominent swelling in her neck which she noticed 2 days prior to her ER visit.
The patient documented some symptoms of hyperthyroidism including an increase in appetite, undocumented weight loss, increased sweating, palpitations and oligomenorrhea for weeks. The past medical history was non-significant, however, in her past surgical history; she had cholecystectomy 10 years back. On examination, her vital signs showed the Blood pressure of 100/70 (normal: 120/80), a pulse of 135 beats/minute (normal: 60 -100 beats per minute), a temperature of 98.2 F (normal: 98.6 F), and respiratory rate of 22 breaths/minute (12 -20 breaths per minute). On general examination, the patient had bruises/ecchymosis all over her body. She had a swelling on her neck, which was diffuse, non-tender, approximately 4 × 4 cm, moving with deglutition, and there was a positive thyroid bruit on auscultation. Based on this her eye examination was done and only Stellwag sign was positive. Her abdominal exam revealed splenomegaly up to 2 cm. Rest of the examination was normal.
Upon her arrival on 6th August 2017, her complete blood count (CBC) showed hemoglobin (Hb) of 8.9 g/dl (normal: 11. her CBC showed platelets improving to 83 × 10^9/l. However, on the 3rd day of admission a fever spike of 100 F was documented and since our region is prone to malaria, the patient was tested and it came out positive for Plasmodium Vivax. Immediately the patient was started on chloroquine (CQ) 250 mg (4 tablets stat, then 2 tabs after 6 hours and then 1 tab twice a day for two days). On her 3rd day of admission, her platelets count fell to 4 × 10^9/l, therefore the patient was transfused with a mega unit of platelets. At this point, we assumed the low platelets could be due to ITP secondary to hyperthyroidism or/and malaria secondary to Plasmodium Vivax. On the 4th day of admission, her platelets rose to 77 × 10^9/l temporarily, before falling to 7 × 10^9/l the next day. Her 5 doses of IV methylprednisolone were completed, now she was started on prednisolone 60 mg orally, with a gradual tapering off dose. After completion of her chloroquine doses, she was tested for g6pd levels which came out to be 7.3 U/GHb (6.7 -14.3) and hence was started on primaquine (PQ) 30 mg daily for 14 days. She was transfused with megaunits during this time period multiple times but her platelet count remained low. On 14th August 2017, her platelets were 27 × 10^9.
To rule out secondary causes of ITP, we tested the patient for HIV, Hepatitis B, Hepatitis C, H pylori and CMV, all came out to be negative. Her Ultrasound of the abdomen showed only mild splenomegaly. At this point in time, her malarial parasite became negative. Her ANA, ASMA, AMA, ANTI DS DNA antibodies, ENA profile and Coombs test were negative as well. Bone marrow was also normal with adequate megakaryocytes. On 17th August 2017, her platelets fell down to 5 × 10^9/l, which led her to be transfused again. During the first 2 weeks of her admission, her platelet count wasn't improving and fluctuating. However, on 20 th August 2017, her platelet count improved to 300 × 10^9/l, with symptomatic improvements. Since her condition improved, the patient was discharged on 22nd August 2017 with CBC showing Hb of 9 g/dl, Mcv of 86.8 and platelets of 370 × 10^9 along with medications including carbimazole 30 mg daily, primaquine 30 mg (remaining doses), remaining tapering doses of prednisolone and omeprazole 20 mg twice daily. Furthermore, the patient was asked to follow weekly on OPD basis.
Discussion
In 50% to 80% hyperthyroidism, Graves' disease represents the intrinsic cause which is mainly attributed to the activation of TSH receptors by the circulating IgG antibodies. The result is hypertrophy and hyperplasia of thyroid follicles, thereby resulting in thyroid enlargement. The thyroid functioning test reveals a suppressed serum TSH and a raised serum T3 and T4 levels. Serum T3 is usually more elevated as compared to serum T4. Furthermore, thyroid bruit on auscultation is also a part of primary diagnostic consideration [5] . Our patient also reported an enlarged thyroid gland, followed by thyroid bruit on auscultation, with a serum t3 level more raised than serum t4. Antibody titers can also be useful.
More than 95% of patients have Thyroid peroxidase antibodies (TPO) and about 50% have positive anti-thyroglobulin (TG) antibodies. In addition, antibodies to TSH receptor strongly support Graves' disease [6] . Since antibodies to TSH receptor were not available in our setup, we had to rely on the presence of Thyroid peroxidase antibodies and thyroglobulin antibodies for the diagnosis of Graves' disease. A Thyroid scan, using either radioactive iodine or Tc99m-Pertechnetate, can also be fruitful for diagnosing Graves' disease, showing enlarged gland with diffuse activity throughout the gland [7] . The use of Tc99m-Pertechnetate in thyroid scanning holds advantages of better image quality, faster procedure and lesser radiation dose as compared to radioiodine [8] . Therefore, an increased tracer uptake along with diffuse goiter in this case further aided the diagnosis.
Grave's ophthalmopathy manifested as proptosis, periorbital edema, exposure keratitis, extraocular muscle infiltration, lid lag, lid retraction, Stellwag's sign (incomplete and infrequent blinking), Mobius sign (poor convergence), optic neuropathy is clinically visible in about 30% to 50% patients with the disease, but is detected in more than 80% of patients who undergo orbital imaging [5] [9].
Apart from the stellwag sign, no other signs were clinically apparent in this patient, and no orbital scan was done due to lack of signs of ophthalmopathy.
Immune thrombocytopenia (ITP) is an acquired, persistent, autoimmune-mediated destruction of platelets with counts falling less than 100 × 10^9/L. It is caused by antibodies against platelets surface antigen and is pre- bleeding [11] .
The onset of ITP and autoimmune thyroid diseases can be highly variable.
They may present simultaneously or even during the treatment of one or the [17]. This case reported bleeding from various sites along with bruises, with a platelet count of 26 × 10^/l on arrival. Thrombocytopenia can be due to the pathogenesis of both ITP associated with Graves' disease as well as due to malaria.
To our knowledge, there is no literature which correlates thrombocytopenia in a patient suffering simultaneously from ITP associated with Grave's disease as well as malaria. However, the added exacerbating effects of malaria on thrombocytopenia may be evident in our case as there was an initial improvement in platelet count after starting antithyroid drug and steroids but dramatic decrease occurred again immediately after malarial infection. For the treatment of Plasmodium Vivax, chloroquine (CQ) is usually the first -line treatment, followed by 2 weeks of primaquine (PQ), provided the patient is not G6PD deficient [18] . Usually, it is observed that thrombocytopenia following antimalarial treatment gets resolved with a good prognosis [15] [17] . The same management was followed in this case and later on, her malarial parasite came out to be negative, but there was no improvement in symptoms or the platelets count of the patient. This would indicate the severe thrombocytopenia might be mainly due to ITP associated with Grave's disease.
The effect of thyroid disease, its treatment and the course of ITP remains very controversial. There are numerous cases that report resolution of thrombocytopenia, following treatment of hyperthyroidism. However, many cases also report no improvement in thrombocytopenia following an establishment of a euthyroid state [12] . Herman and colleagues [19] reported a case of young women, diagnosed with hyperthyroidism with ITP, whose thrombocytopenia resolved with the treatment of hyperthyroidism. Their survey of the literature till 1978 reported 48 cases of hyperthyroidism and thrombocytopenia. Out of the 22 patients treated for hyperthyroidism, 18 had platelet count returned to normal (80%) [12] [19] . Gill H and colleagues [1] reported a case of young female diagnosed as ITP associated with Grave's disease, initially the patient was started intravenous immunoglobulin (IVIG) but the patient showed no improvement.
Then she was started on oral prednisolone but platelets remained low. Carbimazole was then started, with the continuation of prednisolone and patient showed a remarkable increase in platelets count, along with suppression of free T4. Our patient was started on methylprednisolone and carbimazole immediately, and within 3 weeks she also reported normalization of platelet count. Another case [20] of a Chinese woman with autoimmune hyperthyroidism and incidental profound thrombocytopenia was studied and it revealed a drastic improvement in platelet count secondary to the recovery of thyroid symptoms and T4 levels with the concomitant use of carbimazole and prednisolone. However, extended literature search also revealed no durable long-term improvement of thrombocytopenia in patients of ITP associated with autoimmune thyroid conditions, which should be kept in mind while managing such patients [14] .
Another aspect of management to be familiar with is the known side effect of thrombocytopenia while administering carbimazole as reported by Jung RS and colleagues [21] . The patient was started on carbimazole for thyrotoxic symptoms, which resolved subsequently, but the platelets count continued to drop for months. Such counter productiveness of carbimazole is not yet seen in our patient, but this is something kept under consideration in the out-patient follow-ups.
Conclusion
Our case report highlights several important factors. It firstly favors the association between autoimmune thyroid disease and ITP emphasizing the importance of evaluating for thyroid disease in patients with profoundly isolated thrombocytopenia especially those refractory to standard treatment, as evident from literature as well. It also supports the effectiveness of treatment of hyperthyroidism on the normalization of the platelet count in a patient of Graves' disease associated with ITP. However, the long-term improvement monitoring and the adverse effects of anti-thyroid drugs should also be kept in mind while managing and following such patients. Furthermore, our case was also unique in the sense that it documented Plasmodium Vivax malaria as well along with the Graves' disease, both of which have pathogenesis of thrombocytopenia. The literature search in this regard is very sparse.
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